This communication continues the analysis of data accumulated from a series of cases of spina bifida cystica observed during the years 1949 to 1958. In earlier papers, attention was drawn to the magnitude of the problem presented by these cases and to the amount of medical and surgical care which they require (Doran and Guthkelch, 1961) and to certain complications which need consideration in planning the surgical repair of the spinal defect (Guthkelch, 1962) .
Other workers (McKeown and Record, 195 1; Edwards, 1958 ) have looked for a seasonal incidence in spina bifida births but have failed to find one. But the same workers have demonstrated clearly that there is a considerable seasonal variation in the frequency of anencephalus births, the winter incidence of which is about a third as great again as the summer incidence, and there is every reason to suppose that anencephalus and spina bifida are two aspects of a fundamentally similar disorder, that is to say a failure of closure of the primitive neural plate during early embryonic life. It is well known that anencephalus and the grosser forms of spina bifida often occur in the same individual and indeed complete craniorachischisis is not a rare human malformation. Warkany (1960) has drawn attention to the fundamental similarity of the pathological changes which are seen in experimental spina bifida and anencephaly in the rat. For this reason, it seemed desirable to search our own material and that previously published, in order to see whether any seasonal trend could be observed in the incidence of spina bifida similar to that already established for anencephalus. McKeown and Record (1951) set out the monthly figures for spina bifida still-births in Scotland between 1939 and 1946 in detail (Table I) . They suggested that the incidence of spina bifida still-births per thousand births for each month of the year Table I , December to May, the 6 months of high-conception rate for the same deformity can reasonably be assumed to be from March to August, and is therefore the same as for the anencephalics conceived during the same years.
The same relationship can be shown in a slightly different way, as follows:
The greater frequency of prematurity amongst anencephalics compared with spina bifida babies should have the effect of advancing, for all pregnancies with the same dates of conception, the dates of delivery of the anencephalics by about 2 months, so that the dates of conception of anencephalics born in October should correspond to those of spina bifida babies born in December, and so on. Table II shows the result of comparing the monthly figures for anencephalus and spina bifida births in this way. They are in fact quite highly correlated (P < 1 per cent.). THE MANCHESTER DATA Out of the 307 patients born with spina bifida cystica who formed the subject of the general survey (Doran and Guthkelch, 1961) However, as in Scotland, so in Manchester, there is of course some variation in the total number of live births from month to month. It is impossible to make an accurate allowance for this because the sample under consideration does not represent the total number of spina bifida births in any one place, but simply the number of such cases referred to a single neurosurgeon working in a children's hospital in the area concerned. But it was found that the largest single contribution to the total number of cases was made up of infants born within the City of Manchester, so figures were obtained for the total live-births for the City of Manchester during each month of the period under review and the monthly numbers of spina bifida births were corrected in such a way as to take account of the total monthly livebirth rate. The calculation involves the assumption that the seasonal variation in the total birth rate for the various towns around Manchester from which cases of spina bifida were seen does not differ greatly in the aggregate from that observed for the City of Manchester itself, but this is believed to be in accordance with the facts. Making the allowance suggested (Table IV) , we find that the proportion of infants with spina bifida born in the months December to May remains greater than the proportion born during the rest of the year, the difference being still at about the same level of significance (P -4 per cent.). DISCUSSION As has already been pointed out, the data presented in this paper differ considerably in kind from those already examined by McKeown and Record (1951) and by Edwards (1958) . The Manchester figures do not give a complete picture of all the events relating to the birth of spina bifida babies either in Manchester itself or in any area of the North West of England. At best, they are no more than a sample, though there is reason to believe that it is a fair one. It has already been shown (Doran and Guthkelch, 1961 ) that the sex ratio of the series of cases studied, the proportion ofsimple meningocoeles to myelomeningocoeles and the anatomical situations of the malformations are closely in accord with those observed in other previously published series of cases.
As to the size of the sample, Record and McKeown (1949) suggested that spina bifida occurred with a frequency of about 2 49 per 1,000 live-births, although since their data related only to cases dying within the first year of life, and some cases presumably survived, the real figure may be rather higher. At any rate, it is probably safe to assume that 259 live-born cases of spina bifida would result from about 100,000 total live-births, and since the annual number of live-births within a radius of 15 miles from Manchester has recently been about 39,000-which implies 390,000 during the 10-year period under review-the series of cases presented here probably represents about a quarter of all the spina bifida live-births occurring in the Manchester area (as previously defined).
The 1940-47 (McKeown and Record, 1951) .
But it is also worth noting that, in Edwards's latest data, the month of highest incidence of anencephalic births is January and that of spina bifida births is March. This 2-month difference in phase is in accordance with the hypothesis presented in this paper.
It is hoped to extend the analysis of the Manchester data according to Edwards's method for the recognition of cyclic trends (Edwards, 1961a) in the near future. It would also be interesting to look for similar tendencies amongst the populations of cities in other latitudes, and particularly in the Southern hemisphere.
SUMMARY
Evidence is presented that, as has already been demonstrated for anencephalus, there are seasonal variations in the incidence of spina bifida births.
